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Keyfacts 

• A journey 

 

 

– From the research project SolarAutomotive on solar heat in 

industrial processes (SHIP)  

 

 

– To adressing interest and barriers within automotive sector 
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Key facts (I) 

• Automotive and supply industry is the most important 

industry in Europe accounting to (ACEA, 2017) 

> 10% manufacturing employment  

~ 4% gross domestic product 

• Leader in innovation 

• Inhomogeneity of processes and  

supply system 

 

 High multiplication potential to other sectors 

 

• SHIP - Potential in automotive industry 

– 4,2 Mio. m² and 2,4 Gigawatt in Europe 

– High share of industrial process heat below 200°C 
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Global vehicle production (OICA, 2016) 



Key facts (II) 

• Solar process heat for Automotive and supply industry 

• Research project Austria – Germany (D-A) 

• Funding programme Austria: Energieforschung e!MISSION 

 

• Duration: 05.2016 – 04.2019 

 

• Project partner Austria 

– AEE INTEC 

– S.O.L.I.D. Gesellschaft für Solarinstallation und Design m.b.H. 

– KPV Solar GmbH 

 

• Project partner Germany  

– University of Kassel, Institute of Thermal Engineering  

– Institute “Umweltgerechte Produkte und Prozesse“ and „Stiftung für 

Ressourceneffizienz und Klimaschutz“ 

 

 

 

4 



Objectives and results 

• SHIP (Solar Heat for Industrial Processes) Automotive 

– Get rid of implementation barriers 

– Increase the affordability and attractiveness  

– Bundling of Austrian key sectors 

 

 

• Results envisaged: 

– Implementations initiated: 3 in Austria, 5 in Germany 

– Derived integration concepts and integration guideline 

– Supporting tools for pre- and detailed design including 

economic assessment 
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Feasibility studies 

More than 25 assessments in 9 countries 
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Source: GoogleMaps, B.Schmitt 



Study 1: Status Quo 

1 2 3 4 5 6 7 8 9 
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• Available roof or ground space 
 

• Process heating demand below 200°C 
 

• Constant heating demand – preferred also in summer 
 

• Payback above 5 years acceptable 

 

• Interest and clear commitment of company 
 

 



Study 1: Status Quo 

1 2 3 4 5 6 7 8 9 
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• Flow sheet 

• Energy balance on process level 
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Study 1: optimisation 

1 2 3 4 5 6 7 8 9 
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• Process and system optimisation 

– New technologies, insulation, … 

– Waste heat recovery 

 

 Insulation of storage and 
baths…  

Waste heat from baths,  
air, … 



Integration concepts 

1 2 3 4 5 6 7 8 9 
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• Possible integration points 

 

 

Supply level Process level 1 Process level 2 

Temperature [°C] 145 100 94 

Yearly heating demand [MWh/a] 6,715 Heat recovery 3,000 

Load profile Continuous  Batch Continuous 

Integration effort Heat exchanger Heat echanger / storage Heat exchanger 



Integration concepts 

1 2 3 4 5 6 7 8 9 
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• Solar thermal design 

• Storage size: 1 to 2 days 

• Sensitivity analysis on 

– Storage size 

– Collector area 

– Economic parameter 

 

 

 

 

Identified concepts with collector 
area between 50 and 3,200 m² 



Sensitivity analyses - LCOH 
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• Optimised concept: economically and technically 

– Solar coverage, collector area, storage size, heat production 

costs, … 

Levelized costs of Heat 
Interest rate 3% 



Decision and implementation 

1 2 3 4 5 6 7 8 9 
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• What are evaluation criteria companies need? 

 

• Why is a company going for SHIP? 

 

• How is the decision process? 

 

• What are acceptable economic scenarios? 



Survey 

• Companies in automotive and supply industry 

45 companies from 12 sub-sector  
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Non-energy benefits (NEB) 

 



Tailor-made tools 

• Quick-Check-Tool 

– http://www.solare-prozesswärme.info/vorauslegung/  

– Focus process heat in summer 

– Following VDI-guideline 3988 „solar thermal process heat“ 
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Tools 

• Detailed design tool SolarSOCO 

– Link solar process heat supply  

to Pinch-algorithm 

– System simulation over one year 

– Comparison status quo to  

optimised system 
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SHIP Design and Analysis Tool

The goal of the tool is to (1) design and (2) analyse SHIP plants.

SHIP (Solar heat in industrial processes) require specieal

considertion in many design specifics.

    (1) Design: Collector size, storage size, solar HX, process HX

    stagnation HX Impressum

    (2) Analysis: Yearly analysis of the proposed design based AEE - Institute for Sustainable Technologies

     on climate files (import function included) and hourly Feldgasse 19

    process demand definition 8200 Gleisdorf, AUSTRIA

Sunny regards office@aee.at / www.aee-intec.at

Disclaimer: 

The information contained on SHIP Design and Analysis Tool (“the Service”) is for general information purposes only. AEE INTEC assumes no responsibility for errors 

or omissions in the contents on the Service. In no event AEE INTEC shall be liable for any special, direct, indirect, consequential, or incidental damages or any 

damages whatsoever, whether in an action of contract, negligence or other tort, arising out of or in connection with the use of the Service or the contents of the 

Service. AEE INTEC reserves the right to make additions, deletions, or modification to the contents on the Service at any time without prior notice. AEE INTEC does 

not warrant that the Service is free of viruses or other harmful components.
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Summary and Outlook 

• Industry is a key to achieve climate goals 

– Automotive sector as innovation leader has to create 

frontrunners 

• Potential for solar process heat has been proven 

• Initiate implementations 

– Based on performed assessments and interested companies to 

be involved 

• Barriers have to be adressed 

– Quick-check tools and guideline  marketing of SHIP 

– Innovative economic assessment including cost-benefit and 

non-energy-benefits 

– Innovative financing schemes to be attractive for investors 
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